
DOE Data Center Efficiency 
Where We Stand and Future Goals

Briefing for 
DOE Data Center Group Conference Call

Briefed by
Will Lintner

October 14, 2008



Potential BenefitsPotential Benefits

Save 20 billion kWh per year by 2015
-

 

Equivocates to savings of nearly $2 billion 
-

 

About equal to annual electricity use in 1.8
million American homes 

Potentially defer need to build 2,300 
MW of new generating capacity
-

 

Avoiding 3.4 million metric tons of carbon
emissions

Extend life and capacity of existing 
data center infrastructures

Potential Benefits of Improved Data Center Energy EfficiencyPotential Benefits of Improved Data Center Energy Efficiency

Presenter
Presentation Notes
An assumption is made here that an ITP initiative could reduce electricity consumption at data centers by 20 billion kWh per year (1)

This is equal to the amount of electricity consumed by about 1.8 million homes (2)

This initiative will reduce energy costs for the industry by $2 billion per year (3)

This initiative will reduce GHG emissions by 3.39 million metric tons of carbon per year (4)

This reduction would be equal to taking 675,000 cars off the road (5)

Notes:

(1) 20 billion kWh savings in 2015 was decided by Paul Scheihing as per his presentation May 2007

(2) based on average household electricity consumption of 11,000 kWh per year.  This value is from:

http://www1.eere.energy.gov/consumer/tips/appliances.html

(3) based on electricity cost of $0.10 per kWh in 2015.  Average electricity price for commercial facilities was $0.0867 per kWh according to Table ES1 in 2005 according to EIA Electric Power Annual 2005.

(4) based on average carbon emissions for electricity in the U.S. according to data from Tables A8 and A18 in EIA Annual Energy Outlook 2007.

(5) based on average carbon emissions of 5 metric tons of carbon per car per year according to:

http://www.eere.energy.gov/industry/bestpractices/energymatters/articles.cfm/article_id=87





Goals
Energy Efficiency Goals:

E.O. 13423 and EISA 2007
−

 
30% reduction in energy consumption per gross 
square foot by 2015 (Federal buildings)

DOE/Green Grid 
−

 
10% more efficient by end of FY 2010 (data centers)

Operational Goals:

Reduce Operating Costs
Improve Security
Improve Reliability



DOE Data Center Survey

Respondents from NNSA, the Office of 
Science and the Office of 
Environmental Management 
46 data centers responded
41 had sufficient data to calculate DCIE
The data centers represent 370,715 
square feet (2 did not report square 
footage)
More than 51,000 kW

Presenter
Presentation Notes
Some sites did not provide all the data – that is why some of the following charts have different numbers of respondents. Sits were included in graphs whenever they had data for that variable. 



The overall average DCIE came out very close to average. 



Green Grid Goal
Based on the survey:

Increasing DCIE of DOE data centers 
10% by 2011 means

Reducing energy consumption in data 
centers by about 4845 kW, holding IT 
energy use constant.

Decreasing overall kW usage by 10% 
means

Reducing energy consumption by about 
5151 kW



Data Center Infrastructure Efficiency
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Presenter
Presentation Notes
Shows how all responding data centers (with enough information to compute DCIE) compare to the average DCiE, .57

The average of the data centers responding to the survey was very close to this average. 



Source for average – LBNL Benchmarking



Non-dedicated

dedicated

Dedicated vs. Non-dedicated

The average 
DCiE for non- 
dedicated data 
centers was 
0.576     

The average 
DCiE for 
dedicated 
data centers 
was  0.593

(17)

(24)

Presenter
Presentation Notes
Sites that didn’t return enough information to create a DCiE value are omitted from this chart. 

The chart represents 15 of the sample being dedicated and 24 being non-dedicated. 

Dedicated data centers tend to have a bit higher DCIE 
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Presentation Notes
This chart represents the average kw use of the three groups



Improvement Process

Gather information and target sites:

Pilot DC Pro analysis for three DOE sites
Complete analysis using DC Pro Tool or equivalent 
Benchmark 
Rank data centers according to greatest potential savings

Identify and Implement 
Energy Conservation Measures (ECMs):

Determine appropriate ECMs
Develop DOE, ESPC or UESC and supplier partnerships
Finance ECMs through appropriate financing mechanism
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